
Memorandum 
From the office of 

Commissioner Bob Burns 
Arizona Corporation Commission 

1200 W. WASHINGTON 
PHOENIX, ARIZONA 

MAY y (1 '{!I,, 
--- - 

(602) 542-3682 

TO: Docket Control 

DATE: May 30 ,20  14 

FROM: Commissioner Bob Burns 

SUBJECT: Emerging Technologies in Energy, Docket No. E-00000J- 13-0375 

The agenda and presentations from the May 28, 2014 Emerging Technologies Workshop 
have been docketed. If for some reason you cannot access eDocket, please contact my 
Executive Aide, Jessica Perry, to receive copies of the presentations. 

Original and thirteen (1 3) copies of 
the agenda and presentations filed this 30th day of 
May, 20 14, with: 

Docket Control 
Arizona Corporation Commission 
1200 West Washington Street 
Phoenix, Arizona 85007 

Copies of the memo mailed 
this 30* day of May, 2014, to: 

ORIGINAL 

L.. , , I  

Service List 



THIRD REVISED N 0 T I C E 
SPECIAL OPEN MEETING 

OF THE ARIZONA CORPORATION COMMISSION 

Commission Workshop on Emerging Technologies 
Docket No. E-000005-13-0375 

DATE: Wednesday, May 28,2014 START TIME: 9:OO a.m. 

Arizona Corporation Commission 
Hearing Room One 

1200 W. Washington Street 
Phoenix, Arizona 85007 

This shall serve as notice of a special open meeting of the Arizona Corporation 
Commission a t  the above location for consideration, discussion, and possible vote of 
the items on the following agenda and other matters related thereto. Please be 
advised that the Commissioners may use this open meeting to ask questions about 
the matters on the agenda; therefore, the parties to the matters to be discussed or  
their legal representatives are requested, though not required, to attend. The 
Commissioners may move to executive session, which will not be open to the public, 
for the purpose of legal advice pursuant to A.R.S. $5 38-431.03.A.2, 3 andlor 4 on 
the matters noticed herein. move to executive 
session, which will not be open to the public, for other purposes specified in A.R.S. 
$0 38-431.03, including discussions, consultations or  considerations of Commission 
personnel and salary matters, on matters noticed herein. 

The Commissioners may also 

The Arizona Corporation Commission does not discriminate on the basis of 
disability in admission to its public meetings. Persons with a disability may request 
a reasonable accommodation, such as a sign language interpreter, as well as request 
this document in an alternative format, by contacting Shaylin A. Bernal, phone 
number (602) 542-3931, E-mail sabernal0,azcc.pov. Requests should be made as 
early as possible to allow time to arrange the accommodations. 

Jodi Jerich 
Executive Director 

Apenda 

Morning Session: 9:00 a.m. 

Welcome & Opening Remarks 

Presentations: 
1) Honeywell 

a. Kevin Lauckner , Director of Business Development 
“Thermostat Innovation” 

b. Dave Robinson, Senior Sales Support Consultant 
“Resiliency through Microgrids” 
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2) TransGrid Consulting 
a. Ken Wilson, Owner and Senior Consultant 

“Distribution Voltage Optimization: Energy Savings for All 
Customers Through Investment in Grid Technology” 

3) Triple Point Energy 
a. Mark Hamilton, Principal 

“An Overview of Strategic Energy Management” 

4) First Fuel 
a. Sam Krasnow, Vice President of Regulatory Affairs and Market 

Development 
“Using Meter Data Analytics to Transform Energy Efficiency” 

LUNCH 

Afternoon Session: 1 :00 p.m. 

5) EcoFactor 
a. John Steinberg, Executive Vice President of Business 

Development 
“Intelligent Residential Energy Automation” 

6 )  Navigant 
a. Peter Asmus, Principal Research Analyst 

“Microgrids: Impacts on Planning and Policy in Arizona” 

7) Kroger 
a. Denis George, Energy Manager 

“Alternative Rate Design: a Large Customer Perspective” 

8) OPower 
a. Josh Lich, Senior Manager of Solutions Marketing 

“Transforming Your Customers into an Energy Resource” 

9) Department of Engineering & Computing Systems, Arizona State 
University 

a. Nathan Johnson, Assistant Professor 
“Decision Making in Micro-grids from Concept to Construction” 
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10) Southwest Gas 
a. Joe Varela, Manager of Energy Solutions 

“Emerging Technologies: The Role of Natural Gas” 

11) EnerNOC 
a. Mona Tierney-Lloyd, Senior Director of Western Regulatory 

Affairs 

Wrap-up & Closing Remarks 
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EL-2LERE-3Resolution Supporting the Rapid Deployment of Voltage Optimization 
Technologies 

WHEREAS, Adequate and reliable electric power is critical; and 

WHEREAS, Each electric utility system is unique and States are in the best position to 
determine the appropriate activities to be employed in modernizing the distribution of electric 
power by electric utilities under their jurisdiction; and 

WHEREAS, Some electric utilities, under State legislative guidance and regulatory oversight, 
have instituted initiatives designed to modernize the electric power grid to make it more 
efficient, more responsive and more secure; and 

WHEREAS, Volt Var Optimization (VVO) technology deployment can be used as an important 
component of electric power grid modernization; m d  

WHEREAS, VVO technology has been proven through in-field deployments to deliver energy 
and demand reduction benefits, and these benefits have been independently verified; and 

WHEREAS, These energy efficiency and demand reduction gains from VVO deployment are 
immediate, predictable, and measureable; and 

WHEREAS, Since the VVO technology is typically installed on the utility side of the meter 
through an investment by the utility, with the possibility for rate base treatment, VVO benefits 
typically require no change in the consumer’s home or business building structures, equipment 
purchases or uses, or behavior modification; and 

WHEREAS, VVO technology deployment improves efficient delivery of energy and demand 
and these improvements are immediately reflected on consumers electric meters and reduce their 
electric bills; and 

WHEREAS, The benefit-cost analytical results typically demonstrate that VVO technology 
investment is cost-effective from a ratepayer perspective; and 

WHEREAS, Many States have legislative or regulatory Energy Efficiency Resource Standards 
(EERS) or regulatory expectations for electric utilities to provide for increasing amounts of 
energy and demand reductions; and 

WHEREAS, Similar to traditional energy efficiency programs, VVO technology deployment 
can result in reductions of electric utility revenues, specifically revenues that are relied upon by 
electric utilities to cover fixed costs of investment and operations; and 

WHEREAS, The impact of lost electric utility revenues can also be mitigated with the 
development and application of appropriate cost of service and rate designs, identifying the fixed 
costs of investment and operations which should not be recovered on the basis of customer 
consumption, but instead recovered through more appropriate means; and 



WHEREAS, The energy efficiency impacts of VVO eliminate air emissions associated with the 
forgone energy production, and therefore provide an important tool to help States and electric 
utilities in meeting environmental compliance requirements; and 

WHEREAS, Deployment of VVO technology serves as a platform for potential future grid 
modernization initiatives that can deliver operational visibility, efficiency, and control of the 
electric distribution grid, improving reliability and customer service for a relatively small 
incremental investment; and 

WHEREAS, Investment in VVO can create new employment opportunities related to the 
manufacturing of equipment and construction jobs associated with deployment, as well as utility- 
sector jobs associated with the operation of the VVO technology; and 

WHEREAS, VVO technology can be deployed incrementally as determined cost effective and 
as financial conditions and fiscal prudency allow, MOW, therefore be it 

RESOLVED, That the National Association of Regulatory Utility Commissioners (NARUC) 
convened at its 2012 Annual Meeting in Baltimore, Maryland and encourages State public 
service commissions to evaluate the energy efficiency and demand reduction opportunities that 
can be achieved with the deployment of Volt-Var Optimization (VVO) technologies and other 
electric utility grid modernization technologies and activities, and use of appropriate 
measurement and verification tools to ensure that such technologies provide the projected 
savings; and be itftirther 

RESOLVED, That State evaluation is a preferable course to the establishment of federal 
standards or guidelines that may not reflect the fact that each utility system is unique and the 
States are in the best position to determine the appropriate activities to be employed in 
modernizing the distribution of electric power by electric utilities under their jurisdiction; and he 
it jiirther 

RESOLVED, That NARUC encourages State public service commissions to work with State 
legislatures, State energy offices, governors’ offices, other State agencies, and Regional 
Transmission Organization (RTO’S)/Independent System Operator(1SO’s) as needed, to certify 
energy efficiency and demand reductions associated with utility grid modernization efforts, 
including, but not limited to, the deployment of VVO technologies, as qualified resources in 
meeting legislative or regulatory Energy Efficiency Resource Standards (EERS) and/or 
regulatory expectations and orders to achieve prescribed levels of energy and demand reductions; 
and be itftrrther 

RESOLVED, That NARUC encourages State public service commissions to consider 
appropriate regulatory cost recovery mechanisms as appropriate in their respective States to 
ensure that electric utilities can reduce the reliance on customers’ consumption to recover costs, 
and so that utilities and customers are not financially burdened as a result of achieving the 
benefits from the energy and demand reductions while experiencing reduced contributions to 



costs associated with the energy sales reductions produced by the VVO technology deployment; 
crnd he it further 

RESOLVED, That NARUC encourages State public service commissions to avoid 
implementing policies that result in unnecessary barriers to the deployment of VVO 
technologies. 

__ 
Sponsored by the Conztzttee on Electricity and the Committee on Energy Resoirrces and the 
Environment 
Adopted by the Board of Directors, November 13, 2012 
Adopted by the AiARUC’ Conzmittee of the Whole, hro\ternher 14, 2012 
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About Us 

Founded in 2006 
Based in Redwood City, CA 
National Grand Prize Winner of 2009 Cleantech Open 
18 patents issued, lots more pending 

5/27/2014 

Intelligent Residential Energy Automation 

@ u ECOFACTOR 

5/28/14 
John Steinberg 

EcoFactor 

1 
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LVhat VJe Do: Intelligent Rejii1etiti;il Energy Ailton-iatiori 

SaaS-based platform 

Deep analytics 

Automated optimization of HVAC usage (NOT just data) 

Adapts to each individual household's unique characteristics 
:.I 

Doto 

Automoted Optrmrzotron b 

@ E c o  FACTOR 

Three Key Services 

I 7 CC 

A:: 1 
12 14 16 18 10 

@ Ect FACTOK 
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Three Key Services 

-Baseline 

-Actual 
!!! 3 2 00 00 9 

51 -5.- I 
100 

000 1 tl I 
We save consumers We provide We find hidden 

=$100/year pain less, HVAC problems 

more money) 
cost-effective DR (We save consumers 

Three Key Services 

One Managed Device 
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Three Key Services 

I @ ECO FACTOR 

The poster child for INefficiency 

@ ECO FACTOR 

A 
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@ E c o  FACTOK 

mS” 6 f- {?. 75 

---I - 
72‘ -- 

Which resource do YOU care most about? 
Global Warming Projections 

@ E c o  FACTOR 
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Efficiency reducing energy costs 
without requiring effort, 

attention or behavior 
ni o d if i ca t i o t1 

Efficiency = Automation 

EcoFactor uses ture data ... 
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... to understand the  thermal behavior of a home 

Outside ternjierdture predicted to redch higti at 
6pni Pie cooling optiiniration taryst 

Fl-sidual llicriiial effect 

Optimize Sleep temp 

... and optimize each HVAC system 24/7/365 

7 
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Offers simplo 
p rag r , i~ i  to 1,Now 
orrkrs 

Otis% single 
connected d w c e s  

I n d u s t  ry- I e a d i ng techno I ogy 
High Automation 

I O  offet mcom'vergc *Tpl ,T*T"K 

CALLCO true automation 
$2\. 
d. 

M - - 
" 

nest - 
c 

I: 

'" viotii 

OPOWER 
pldtwat 

@ E c o  FACTOR 

Cons u mer Va I u e 
Proposition 

Hundreds of small changes/month 

lncreosed comfort and control 

Easy remote access (web, mobile) 

.._ all without behavior modification 

big documented savings 

@ Eco FACTOR 
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M,4..- 1r1 B mPowered: Home Energy Management 
j 6 i  P 

During the calendar year of 2013, third-party verification has shown that the average rnPowered customer 
saved $100 in energy costs. That savings wtinues to grow with continued participation in rnPowered. W 
-about how the mPowered program is helping NV Energy customers save energy. 

@ECO FACTOR 

Proven Results: Double-digit Savings 

NVEnergy 
A . Y P U I E f i l l l l - H -  

@SMUD 

11% A/C savings 
585 kWh/year, 18 
therms/year per home in Las 
Vegas confirmed by 3d party 
M&V 

10% HVAC savings 
227 kWh/year, 16 
thermslyear per home 
(internal EcoFactor M&V) 

@ECO FACTOR 

9 



Three Key Services 

@ECO FACTOR 

17,000 

15.000 

up00 

t 
3 E 

c 9,000 

.E 11,000 
24 - 

7.000 

spoo 
2004 MM 2 m  mi0 mi2 2014 mi6 201a 2020 2022 2024 a 6  2021 mm 

Rising De m a n d -TE P 
Cbrrt  12 I Rcrercere D i e  Reull Enem Salcs 

a ECOFACTOR 

5/27/2014 
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Rising Demand-APS 

2014 -2029 SUPPLY-DEMAND GAP 

14,000 

6,000 

4,000 

2,000 
Existing Owned Resources 

2014 2016 2018 2020 2022 2024 2026 2028 

The Fundamental OR Challenge: 
The Consumer Perspective 

Peak loads are NOT a consumer issue 
Residential DR does NOTmake consumers happy 
Ain’t enough $ to  incent enough misery to make the grid happy 

Key to customer acceptance: 
- Minimizing negative impacts is NOT enough 
- Need to offer tangible upside 

11 
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The Answer: 

1. Effortless, Year-round Energy Savings 

2. Dynamically Optimized Demand Response 

No DR: Focus on Comfort 

c 
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Traditional DR: Load Shed .... 
COdSUPdllt 

+4' setpoint change 

\ 

0, 6 ECOFACTOR 

... or Comfort, but Not Both 

@ECOFACTOR 
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7! 

% 

Pre-cooling Helps 

U 

Optimized Pre-cool i ng 

Adapts to: 

*Changing weather conditions 

*The unique characteristics of each home and A/C system 

*The preferences of the homeowner 

Reduces: 

*Opt-outs 

*Discomfort 

@ECO FACTOR 
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Optimized Pre-cooling Helps More 

24 DR hours ’*+ w f 5 d  
n 

in June 

24 DR hours 
In July 

3 events 

2 events 

2 events 

4 events 

5 events 

3 events 

4 events 

1 event 

0 events 

I C  
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Company 
*IOU Nertically Integrated 
-State Commission Regulated 
4.2 M Electric Customers 
-93% of Nevadans Served 
*South: 5,854 MW Peak Demand 

NV Energy's Residential HVAC Optimization Program 

Smart Grid Efforts 
*StatewideAMI Deployment 
*Sensus I Smart Meters 
*Ikon I Meter Data Management 
SAclara /Web Portal 
4BM I SOA 

SWEEP - 10"Annual Southwest Regional Energy Eficiency Workshop 
November 21-22,2013 

\ 

emand Response Efforts 

-Advanced HAN 8 DRMS technology 

@ Eco FACTOR 
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' 
IDSM commer~hl WAC oplimhatron mer 
75 Mw Southem T ~ T a r g e t b y 2 O 1 6  

@ECO FACTOR 

Proven Results: Optimized DR Works 
AND 

Delivers High Customer Satisfaction 

3.5kW per home 
Per 3rd party M&V YNVEnergy AMOUIERIDH ENERGVHOIDINGS m*mm 

NV Energy survey found that among current users: 

86% are satisfied (completely or somewhat) 
89% will recommend to others (definitely or probably) 

1554 current NVE customers completed surveys, November 2013 

ECOFACTOR 

17 
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( -  

Las Vegas 2013: Event #3 and Event #18 

o m  
urn 13 U lk24 w12 20 24 

@ECO FACTOR 

What EcoFactor DR Could Do in Arizona 

@ ECO FACTOR 

Assume 3kW/home (15% lowerthan in NV): 

50,000 homes = l5OMW 

100,000 homes = 300MW 
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2600 

2500 ' 

5 2 4 0 0 -  

100,000 
homes = 
300MW 

i 

TEP Retail 6 Firm Demand 

Clinrt 21 - 2015 1EPPeaking R~qiiii~nieiits 

2700 

50,000 
homes = 

2lO0 

2000 
V. 

@ Eco FACTOR 

Chart 2 1 - 2015 TEP Peakiog Rrqiiirenieiits 

@ ECO FACTOR 

i 
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Three Key Services 

@ ECO FACTOR 

Finding HVAC Performance Issues 

EcoFactor has developed sophisticated diagnostics algorithms 

Currently finding significant unrecognized issues in 6% of systems each month 

Sampling has strongly validated models (95% accuracy) 

@ECO FACTOR 
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Fixing HVAC Issues Saves Money and Energy 

Total number of trucks dispatched: 38 
Total number of technician-confirmed issues: 36 
Number of issues requiring major AC/Furnace component replacements: 4 
Estimated incidence of significant issues fleetwide: 15% annually 
Estimated EE benefit of HVAC diagnostics fleetwide: 1.4 - 2% 

@ ECO FACTOR 

Three Key Services 

One Managed Device 

@ ECO FACTOR 

21 
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What EcoFactor Delivers 

Strong consumer value: savings without 
enhanced convenience and control 

sacrifice, 

Strong utility value: cost-effective integrated 
demand-side management 

@ECO FACTOR 

Than k-you 

John Steinberg 
john@ecofactor.com 

@Eco FACTOR 

22 

mailto:john@ecofactor.com
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Alternative Rate Design: a 
Large Customer Perspective 

Denis George -Corporate Energy Manager 
The Kroger Co./Fry’s Food Stores 

Phoenix, A2 
May 28,2014 

Agenda 

Introduction 

Energy Efficiency History 

Current Projects and Programs 

Metering Technology and Rates 

Q&A’s 

c 
1 
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Kroger/Fry's 

2,640 grocerv retail stores in 34 states under nearly two 
dozen banners, and multiple formats. 
786 convenience stores, 320 fine jewelrv stores, 38 food 
processing or manufacturing facilities, 1,240 supermarket 
fuel centers, 65 logistics centers, and other facilities. 
2013 electricity usage of over 6.5 billion kWh. 
In Arizona: 119 Fry's stores w/ nearly 17,000 Associates, 
two logistics centers, and one manufacturing plant. 
www.thekrogerco.com & www.frvsfood.com 

Today's Representative - D. George: 
- 16 years utility experience (wholesale, rates and legal) 
- 15+ years grocery/energy market procurement experience. 

Electricity Usage - Typical Kroger 

Misc. 
5% 

Ref rigeration 
50% 

25% 

http://www.thekrogerco.com
http://www.frvsfood.com
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Energy Efficiency 
Results Since 2000: 

Avoided usage: 34.5% of 2001 comparable store 
usage (thru FY 2013) - approx. 1.2 billion kWh. 
Avoided Expense: $1 80 Million (at today's prices over 
total SF). 
Equivalent stats (for a year): 

Single family homes - 186,719 (Charlotte, NC) 
Annual C02e reduction: 1.3 million metric tonnes. 

- Acres of trees planted - 364,650 
- Cars off the road - 256,742 

ENERGY STAR: Over 575 stores certified since 2010. 

Kroger Energy Efficiency - 
2000-2010 

Overhead Lighting 
Upgrades (T-12 to T-8) 

Case Lighting Upgrades 
Skylights and Setback 
Night Setbacks 

Motion Sensors & 

Vending Machine 

Timers 

Control le rs 

Building & Refrigeration 
Controls U pgrades 
Singles Room Upgrades 
E-Commissioning & N- 
Commissioning 

Anti-Sweat Control 
EC Motor Retrofits - 
glass door cases 

Variable Speed Drive 

LED Exit Signs 

i 
3 
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2011-2012 Efficiency Projects: 

LED glass door lighting - al l  remaining 

LED lighting retrofits in walk-in's and fresh 

High Efficiency lamp and ballast 

" Light i ng Rei nve n t i o n ." 
Control system upgrades. 

stores (w/ horizontal lighting). 

meat shelves. 

rep lace ments. 

Solar PV systems (5 stores + 1 DC). 

LED Track Head Retrofit 

Replacing existing CMH track lighting 
with LED fixtures in All Departments. 

Reduces both maintenance and 
energy (75%) expense. 
Less heat and no UL/UV on fresh products 
= less waste. 
50,000 hour rated life of product 
means less burnouts, which means less 
landfill/recycle items. 
LED products are 100% recyclable. 

8 

i 
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Multi-deck Open Case LED 
Retrofit 

Uses 55% less power 
than the fluorescent lamps. 
Less maintenance = no lamp replacement. 
No heat & UL/UV light = less waste. 
Gives off less heat, decreasing refrigeration load. 

9 

Fry's Stores - Arizona: 
7% net usage reduction since 2007. 
Implementation of Corporate practices, aggressive 
daylight setbacks & evaporative condensing. 
107 Certified ENERGYSTAR Stores (Division score 93/100). 

Fry's Food Stores: Net Electricity Usage (kWh/SF) - 2007 thru 2013 
41.5 , 
41.0 

40.5 

40.0 

39.5 

39.0 

38.5 

38.0 

31.5 

31.0 

36.5 

36.0 , 

10 
2001 2011 2013 
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“Power Parasol” Solar Parking Lot - Fry’s Store 617 - 2727 West Bell Road. 

500th ENERGY STAR Store -over 500,000 kWh produced since November 2013. 

Efficiency Lessons Learned 
Energy efficiency is good business - lowers expense (prices) 
and improves the Customer’s shopping experience. 
There are years of efficiency work sti l l  ahead -no end in sight. 
Supports the Company’s commitment to sustainability & 
environmental stewardship. 
Higher utility prices, and not necessarily the existence of 
re b a tes/i n ce n t ives, d rive efficiency investments. 
Technology and market forces also drives energy efficiency; 
we now have more products available a t  lower prices. 
Energy efficiency is affordable w/o incentives, but site 
renewable energy sti l l  requires subsidy. 
Incentives should accelerate future technology, not 
compensate for existing affordable technology. 
Inherently difficult and contrary to  interest for most utilities, 
particularly investor-owned, to support efficiency programs - 
so why compel them to act contrary to interest? Program 
alternatives exist (ex. Oregon Energy Trust). 

c 
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c 
Advanced Metering & Technology 
Permits a utility to measure and bill customer usage based 
on hourlv basis, and to aggregate multiple site usage. 
Infrastructure and technology forms basis for administering 
deregulated market structure: 
- Among deregulation benefits for larger commercial consumers 

is aggregation, separation from class load factor and large- 
volume price (ex. the “Customer” becomes The Kroger Co, not 
each individual site). 

benefits. 
- Traditional regulated tariff structures fail to provide these 

Metering and technology also drives rate innovation at  
regulated utilities: Georgia Power, Detroit Edison & 
Consumers Power provide examples of hourly pricing 
and/or load aggregation for larger commercial consumers. 

Potential Rate Structure 
Hourly Time-of-Use Generation Rates: 
- Day-ahead notice of prices (e-mail & website). 
- Based on hourly incremental cost (“system lambda”) - not 

market based - recovery would be close to same as 
current design (i.e. not necessarily a profit driver) - 
eliminates fuel riders - st i l l  subject to Commission 
oversight. 

- Generation only - T&D billed separately. 
- The ultimate “just and reasonable rate” - every user (C & I) 

pays the same price a t  al l  times, and better assigns actual 
cost to  actual usage. 

reduction and energy efficiency. 
- Improves price signals for renewable energy, demand 

- Help avoid construction of additional peak load facilities. 
- Example: Georgia Power Rate TOU-HLF. 

7 
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Potential Rate Structure 

Multi-Site (Aggregated) Generation Rates: 
- Based on coincident demand a t  all customer sites (same 

- Generation only - T&D determined separately. 
- Recognizes the “Customer” without “geographic 

“customer” owns all sites). 

discrimination” (i.e. no legitimate generation COS 
difference between 50MW commercial consumer w/ many 
meters & a 50MW industrial consumer w/ 1 meter). 

- Sophistication that is not possible except for metering 
technology. 

- Example: Detroit Edison Rate D-6 Primary (Load 
Aggregation 0 p t ion). 

~ ~ 

The Rate Spectrum: 
“ De reg u I a t  i o n” vs . “Tra d it i o n a 1 Reg u I a t  i o n” 

Deregulation: Traditional Regulation: 
- Multiple rate options - Limited rate options 
- Individual contract A - Single Tariff for all 

- No aggregation t - Multi-site aggregation 

Technology-driven utility rate design can match 
the best of the new with the best of the old to 

bridge the “gap” between these market structures 
to capture the “best of all worlds” for Utilities, 

Consumers and The State of Arizona. 
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Many consumers favor deregulation because there are no 
existing viable utility options that offer modern “technology- 
driven” cost of service rates. Maintaining the “status quo” on 
regulated rate design given existing & proven metering and 
billing technologies appears unreasonable, and will compel 

interested parties to pursue alternatives. Modern “technology- 
driven” rates offers more and better price signals and choices 

versus traditional tariff rates. 

Building a “smart grid” but maintaining 
“dumb rates” requires additional study 

and action. 

Alternative Rate Design: a 
La rge Custom e r Perspective 

Denis George -Corporate Energy Manager 
The Kroger Co./Fry’s Food Stores 

Phoenix, AZ 
May 28,2014 

c. 



Show of hands 



Getting customers to participate isn't 
always intuitive 
Example: California experiment testing signup rates from various tactics 

Financial Reward 
$25 reward for 

program enrollment 

VS . 

-- 

OPBWER 

4x 
more effective 

Social Proof 
Program signup sheets 
placed in public areas 

Driving Energy Outcomes with Embedded 
Behavioral Messaging 

& 
Opower Today 

Serving 90+ utilities in 8 
countries 

22M+ Households on the 
platform 

50% of US household data 
under management 

500+ employees in 
Washington, San Francisco, 
London, Singapore and Tokyo 

Our results 
4+ TWh of savings $460M in bill savings 5% increase in customer satisfaction 

OPmWER 
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Opower has partnered with Arizona 
utilities since 201 0 

Qaps UNS Energy Corp. 

Tucson Electric Power 

Close to 600,000 Arizona residents have access to 
personalized energy tips and information 
Delivered over 80,000 MWhs in EE savings 
Saved customers over $8.8M dollars in bill savings 

OPOWER 

Clearly Defined Measurement & 
Verification Approach; 34 Independent 
Eva1 ua t i onqandom 

Allocation 

Targeted 
households 

in utility 
footprint 

Control 
Group 

t 
Statistically 
equivalent 

groups * 
Test 

Group 

Reports No I) 
Energy Usage 

c 
Receive z 
Reports 
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Our DR vision for engaging every 
customer 

Automated EE and Demand Response 
H Maximize savings through coaching 

n Hardware from leading providers 

n Accelerate adoption of new technology 
through utility incentivrs 

Dynamic Rates Engagement 
n Dynamic rate introduction and education 

n Utilize Behavloral Demand Response 
capabilities to increase impact 

- Behavioral Demand Response 
D Deploy to 100% of the wstomcr base 

D Deep analgics and multi-channel messaging 

n Drive customers into other programs 

Behavioral Demand Response 

i 
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Behavioral DR drives large scale peak 
reduction through multi-channel 
messaging.. . 

Pre-Season 
Postcard 

Build awareness 

1 .-. -. 

Ul~ l i ty to  9 =---- Pre-event 
notification I.---" , I --- 

Reinforce 1 -  
I L--' 

I 1 r- ---*awareness Drior 

Reach customers 
where they are 

events 

Post-event 
summary 
Continuous 

feedback loop 

Normative 
Comparison 

Drives in-season 
motivation 

OPaWER 

BGE's deployment of Behavioral DR 

email IVR SMS email IVR SMS print 

OPaWER 



The solution in action 

Result: Deep, rneasura 

Passive savers: 5% 

reduction at 

.I- - - M u r l  

. .- - - .  . 
T i m d b y  

>le savings 

Engaged savers: 15%+ 

OPOWER 



Result: Delighted customers 

OPUWER 

I Thermostat Management 

OPUWER 



Our approach to thermostat management 

Deliver more reliable 
EE and DR energy 

savings results 

0 
Overcome the 

“behavioral gap” with 
measurable, effective 

engagement 

Empower customers 
with choice and 

personal insights from 
the utility they trust 

OPOWER 

Engaging experience encourages efficient 
behaviors 

OPOWER E 

i 
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Enable customers to obtain devices 
through their preferred channels 
Leverage existing installed base of WiFi Thermostats to drive program 
enrollment. 

Harvest from Install Base 
Purchased at Growing Install Rebate Offer & Enrollment - rg 

Point of Sale Enrollment 
Rebate Offer Retail Purchase 

In il" I 
Program Enrollment 

Integrated Platform 

OPmWER 

Result: Measurable Energy Efficiency 
Savings 

rate Electric cooling: 3.6%' Gas heating: 3.5%* 

8% - home electric 
3.6% saved on total 

usage from June - 
Sept 

3.5% saved on total 
home gas usage 
from Oct - Feb 

7% 

6% - 

5% - 

June July Aug Sept Oct Nov Dec Jan Feb 

'These savings are rates on overall usage during specified months, and are incremental to home energy report savings 
_______ 

OPmWER 



(- 

b!!! 
Savings 

Measurable & cost-effective kW and kWh Savings 

Result: Customers love the program 

Product Net Promoter Score App Store Ratings 

Participation 

World Class 
NPS = 50 

Satisfaction bills 

OPOWER 

c 
Putting it all together: Transforming your 
customers into an energy resource 

OPOWER 
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Boulder, CO neighborhood micro-grid with Xcel 
time-of-use rates and solar rebates (2011) 

Net Present Cost for Grid only: $7,572 

' PV capital cost ($/kW) = 1450+ 200x REC ($/kWh) -- 3.w 

cm 00s 0 ill 0 I5 0 i o  

REC(USS/ kWh) 

Boulder, CO neighborhood micro-grid with Xcel 
time-of-use rates and solar rebates (2011) 

Micro-grids not cost-effective a t  this scale using current rates 

Battery cost needs to  reduce by 90% to be cost-effective under 
2011 time-of-use rate margins 

For the rate payer, a one-cent renewable energy credit (kWh) is 
equivalent to $200 installed capital rebate (kW) 

A 10% increase in grid electricity price increases the marginal 
expense of a grid-only system 9x more than a grid/PV system 

With HOMER Energy, NSF, ASEE 
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Evaluating effects of the residential energy transition 

Goal: Evaluate the system-wide effect 
of changing consumer behavior, 
technology, and energy policy/pricing 

Market segments are individually represented 

Load decisions made by each rate payer 

Simulating scenarios 

On-site renewables 

Grid rate structures 

Storage 

Electric vehicles 

Demand response 

With SRP 

Optimization criteria 

Load factor 

Energycost 

Carbon emissions 

Next Dhase: Extend work to include 
reliability analysis using OpenDSS 

Solar Brayton cycle micro-grid platforms 

Systems analysis: micro-grid 
architectures, loads, environmental 
conditions, regular and unplanned 
events, load control, critical 
services, infrastructure, etc. 

Exdoring technical alternatives 

(I) No supplemental heat 

100 kwe + 170 kWt 

(2)  Natural gas fired 

(3) Biomass fired 

(4) Biogas fired 

(5 )  Thermochemical storage 

With AORA Solar and US Department of Energy 
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Dynamic system + adaptive energy management 

.... 
Battery state of 
charge forecast 

................ 
\ ................... 

Manage energy use with respect t o  continuously changing power 
price, renewable energy availability, and human behavior 

PIM eGouge 

Using forecasting to manage critical military loads 

i o  0 m j, Ib 
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Using forecasting to plan cooling schedules 

Inputs-inside temps, outside temp, occupancy, historical data, ... 

Outputs-chiller operation, thermal storage operation, temp set points, ... 

With SRP and Johnson Controk 

Integrated building energy design and management 

Building design 

Thermal system design 

Electrical system design 

Control system design 

i n  



5/28/2014 

Potential for micro-grid test bed 

Generation, storage, buildings, micro-grids, 
conversion technologies, ... 

Contact 
Dr. Nathan Johnson 
Assistant Professor 

Department of Engineering and Computing Systems 

Arizona State University 

NathanJohnson@asu.edu 

1-480-727-5271 

11 

mailto:NathanJohnson@asu.edu


5/28/2014 

The Role of Natural Gas 

Workshop on Emerging 
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Gowan Company 

Yuma Cogen Associates 55 MW 

Pima County (pending) 100 KW 

I I 
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Agenda I EnerNOC Overview 

Energy Intelligence Software 

Historical DR Applications 

Future DR Applications 

Conclusion and Questions 
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A Global Demand Response Footprint I 

EnerNOC Demand Response in North America 
We are active in every open DR market with bilateral programs in multiple utility service territories I 

B 
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Technology is Rapidly Changing How Enterprises 
Manage Energy I 

"One thing that I have working for me is people have 
started to recognize that energy is not rent. It's an 

; actual manageable cost." 

5 
8 

11 

-EnerNOC Consumer Products Manufacturing Customer 



You can't manage what you can't measure 
Advanced technology is in the infancy of being deployed to better manage energy I despite the fact that energy represents a significant expense. 

Energy Intelligence Software 
We make organizations better through software that manages the energy 
cost drivers I 

US Annual Spend - $ Billions 
s 25C.E 

Energy 3 Telecom 8 + 
8 

How you buy it 

Buying energy isn't as 
simple as paying a 
monthly bill. 

How much you use 

The cheapest kilowatt 
hour is the one you don't 
use. 

When you use it 

Not all kilowatts are 
created equal. 

4 



EnerNOC's Approach to Energy Intelligence I 
EnerNOC's  approach centers on giving organizati 

decisions - and drive bottom 

GET VISIBILITY 

Price data 
Usage data 

Production data 

PRIORITIZE 
4 

Effort 

By ROI 
By Ease of Implementation 

By Capital Outlay 

isn't just a o n e l i m e  project 

TAKE ACTION 

Start with the quick wins 
Build momentum 
Reinvest savings 

r 
EnerNOC's Energy Intelligence Software 

How it is bought How much is used When it is used 

Supply ' r 1 

Supply Management 

Software to help companies 
procure energy develop 
budgets manage risk and 
manage their energy positions 
supported by advice and 
purchasing support 

Utility Bill Management 
W M )  
Software for tracking 
integration with accounts 
payable software checking 
and paying utility bills Includes 
basic visibility error discovery 
and reporting 

Efficiency 

Visibility and Reporting 

Software to track and report to 
internal and external stakeholders 
Includes dashboards carbon 
reporting benchmarking and 
converting energy to business un~ls 

Facility Optimization 

Software for meter analytics and 
continuous commissioning 
supported by a full suite of energy 
services and implementation 
support 

Project Management 

Software for energy project tracking 

Demand - 

Demand Response 

Soltware for reducing real -time 
demand for electricity by enabling 
customers to reduce their 
electricity consumption in 
response to a market signal 

Demand Management 

Software to predict and quantify 
peak demand charges which 
make up on average 30°0 of an 
organization's energy bill 

\ ' I  



How Demand Response Works 
!,'/hen tha electric grid n e e d s  i s source ;  thclusands of iati'it,es across n t a d y  ertery 
industry reduce electricity consumption 

I 

6 



The Role of a Demand Response Provider I 

DEMAND RESPONSE 
PROVIDER 

PORTFOLIO OF 
C&l CUSTOMERS 

EnerNOC program features 

designed to meet utility needs 

utility while shielding 
businesses from penalties for 
under-perforrriance. 

3 Utilities can contribute 
employee knowledge and 
custorrier relationships, while 
letting EnerNOC staff biiild 
ar!d nianage the resource 

@ Free on-site equipment and 
customized curtailment plans 

9 No new tariff required One 
contract with aggregator 

F. Utility controls branding and 
messaging 

S Dedicated sales and 
operations staff in territory 

* Customized program 

:. Guaranteed performance to 

DemandSMART: The Value of a Third Party DR Provider 
By assernbiing a portfolio of diverse customers, EnerNOC can provide a firm resource to uhiities 
that has the charactenstics o f a  peaking power plant I 

60 

40 
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20 
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Tech nology Platform 
Demand response technology platforms leverage two-way communication of real-time data, 
providing a foundation for consistent and reliable resource performance. I 
Gateway Device 

At customers sltes, a gateway device 
establishes communication with the 
network and provides near-real time 
visibility into end-user energy 
consumption. 

The gateway also allows the NOC to 
remotelycurtail loads in order to deliver 3 $ demand response capacity 

5 
8 

Network Operations Center 

The NOC is staffed 24x7~365 and 
features advanced technology and 
specialized staff to ensure that load 
reductions happen quickly, efficiently, 
and consistentiy for both the utility and 
end users. 

DemandSMART: Comprehensive Demand Response I 

_____I_. 

Energy Management Platform 

EnerNOC s web based energy 
management platform DemandSMART 
monitors energy consumption and 
enables end user load control 

DemandSMART provides end users and 
utilities with a web portal for access to 
near real time energy usage data and 
the ability to view load reductions during 
demand response events 

1 B a l a n c i n g  supply and demand on the electr ici ty grid is dif f icult  and e x p e n s i v e  End users that p r o v i d e  

a b a l a n c i n g  r e s o u r c e  a r e  c o m p e n s a t e d  for the s e r v i c e  

Annual Electricity Demand As a Percent of Available Capacity 

W i n t e r  Spring S u m m e r  Fall 
I 

i 
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Renewable Energy impact 
The growth of renewables requires balancing resources to offset increased I intermittency introduced to the system. 

io 060 
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DOE Forecast Growth of Wind and Solar Resources in the U S 
- ._ ____ -. - 
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onventional resources will be dispatched to 
he net load demand curve - High Load Case 

Load, Wind & Solar Profiles - High Load Case 
January 2020 
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Studies on Operational Impacts of Renewable 
Integration 
Regulatory Assistance Project Study for the Western Governor’s Association (June 2012) - Flexible capacity is one of several operational changes that need to be adopted to elliciently 

- Expanded batancing area cooperation. rricfuding dynamrc transfers 

* Improved forecasting of wind and s o l a  
* Commit additional operating resewes 
* Bui!d or increase utilization of transmission 
-Target new or existing DR to assist with variability 

integrate renewable resources 

Expand sub-tiour dispatch and Infra-hour schedtlltng 

I 
GE Energy Study for NREL “Western Wind and Solar Integration Study” (May 2010) 

“It is more cost-effective to have demand response address the 89 hours of 
contingency reserve shortfalls rather than increase spin for 8760 hours of the 
year. Demand response can save up to $6OOM/yr ($51 OM/yr in 2009$) in 
operating costs versus committing additional spinning reserves.” 



@ AutoDR could provide 180-900 MW of regulation and non-spinning 
reserves from C&l customers with potential for 420-2,070 MW 

- ReCi!l!ri ~ i p ~ : a d ~ s  to €CFvlS 

- Litt:? r t s e a r c l i  on off-peak and s t i o u l r k r  per iods  

@ 10% of cost of battery storage 

"This study suggests that fast automated demand response may help mitigate grid balancing challenges 
introduced by upcoming increases in intermittent renewable generation resources in an environmentally 
friendly and cost effective manner" ai p 2 

I Examples of Fast Response DR 
. Q . " 1 " 1 . 1 1  

-4v 
Synchronized Reserves 
Market requires 10-minute 
response many assets are 
automated 

v i l o t s  for BPA, including 7 ,.. ,. ($1 load-following projects ,....lO1 

AutoDR with a UFR that 
AutoDR demonstration for responds to changes in 
commercial customers ~ frequency in 0 2 second 

0 SMUD 

I 

Funding available for 
AutoDR technology to 
accelerate growth in 

4 '  existing DR programs 

P& 
Many assets automated to 
provide 10 min response, 

> qualifies at WECC non- 
3 spinning reserves 

Direct load control 
programs wth automation 

for all customer classes 

W 

mila -- 
DR program 
implemented to 
accelerate adoption of 
existing DR tariff 

T R A N S P O W E R  

AutoDR resource providing 
ancillary services with c1 second 
response time 



Balancing Both Spikes and Dips in Demand 

Case Study: Bonneville Power Administration (BPA) Wind Integration Pilot 

1 * 2417:365 resoiirce avaiiabiiiry 

i * Olspatch upon 10 miiiules notice 
i * Maximum 30 niinules per event and 2 events per day - Minimuni 3 hours between even!s - Other event limitations may be employed SuDject lo I customer and utiiityneeds 
i 

I I 

Align Regulatory Policy with Utility and Customer Incentives 

Commission: 
@ In addition to peak management, consider DR for renewable integration 

purposes 
%I Consider changes to load shape resulting from energy management 

services in future lRPs 
@ Consider incentives for Auto DR 
Utilities 
S Rules are clear and stable 
@ Address disincentives to adopt DR and EE 
@ Recognize efforts 
Customers 
@ Rules are clear and stable 
%; Make participation easy 
@ Recognize efforts 
S Education and acceptance 
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